Asp299Gly of the Toll-like receptor 4 (the receptor for pathogen-derived lipopolysaccharide), although susceptible to infection, are at decreased risk for atherosclerosis (2, 32) . However, little is known about whether or not and/or how pathogenic infections affect calcification processes within arteries.
Calcification of human arterial tissue within atherosclerotic plaques is a common occurrence, increases with age, and is a strong predictor of cardiovascular and all-cause mortality (4, 23) . Several hypotheses regarding the pathogenesis of vascular calcification have been proposed, including 1) that crystals deposit on degrading senescent cells (matrix vesicles) (25, 33, 34) , 2) that nucleate amorphous hydroxylapatite on phospholipids and proteoglycans (34) , 3) that cellular alkaline phosphatases and/or phosphate-specific channels are stimulated resulting in critical escalation of local saturation levels (39, 46) , or 4) and that smooth muscle cells undergo bonelike differentiation (46, 47) .
Nanoparticles associated with precipitation of calcium carbonate were first discovered by geologists in natural hotspring deposits at Viterbo, Lazio, Italy and named for their small size (0.03-0.3 m) (18, 19) . Similar structures have been isolated from human blood, urine, renal cyst fluid, and kidney stones (24, 28, 29) and demonstrated by electron microscopy in psammoma bodies of ovarian cancer (45) , suggesting that these structures may contribute to calcifying diseases in humans. These nanoparticles appear to be self-replicating in culture (28, 29) , and therefore it has been hypothesized they are nanometerscale bacteria or "nan(n)obacteria." Nanoparticles from geological specimens petrify with calcium carbonate, silica, iron sulfide, and complex silicates as well as phosphate (18, 19) , whereas nanoparticles isolated from mammalian kidney stones are encapsulated with hydroxylapatite, the calcium mineral found in atherosclerotic tissue (28) .
Growth of nanobacteria/particles in culture depends on the culture media (28, 29, 50) . Cultures are relatively resistant to a variety of agents, including ultraviolet irradiation and heat, but are sensitive to antimicrobial agents (3, 10) . However, controversy remains as to whether or not cultured nanoparticles are unique living organisms, in part, because of their very small size, and because a unique genetic material (DNA or RNA) has yet to be isolated (11) . Nevertheless, it is attractive to hypothesize that arterial calcification might be caused, in part, by nano(bacteria) particles. To test this hypothesis, experiments were designed to examine anatomic, immunological, and biological evidence for nanoparticles in calcified arterial and valvular human tissue.
MATERIALS AND METHODS

Tissue
Calcified human carotid plaques (n ϭ 2), abdominal aortic aneurysms (n ϭ 8), cardiac valves (n ϭ 2), and femoral arterial plaques (n ϭ 2) were collected as surgical waste from patients undergoing vascular/valvular repair at the Heart Hospital of Austin, Austin, TX, and Mayo Clinic Rochester, Rochester, MN. Ages of patients ranged from 52 to 92 yr, and risk factors for cardiovascular disease included hypertension, diabetes, smoking, and hyperlipidemia (Table 1) . A segment of aorta from a patient who died of trauma and who had no evidence of cardiovascular disease was used as control tissue for histology. For culture experiments, noncalcified pieces of ascending aorta were obtained from patients (n ϭ 2) undergoing repair of ascending aortic aneurysm and annuloaortic ectasia resulting from bicuspid aortic valve disease (a congenital anatomic defect). For histologic assessment, tissues were collected into glutaraldehyde or Trump's fixative (1% glutaraldehyde and 4% formaldehyde in 0.1 M phosphate buffer, pH 7.2). For culture, specimens were collected into sterile saline.
Scanning Electron Microscopy
For whole mounts, tissues were dehydrated through ethanol and acetone and critically point dried. Specimens were sputter coated with gold-palladium for Ͻ30 s because metallic coating for longer than 30 s produces artifacts (21) . For energy dispersive X-ray microanalysis, tissues were coated with carbon. Micrographs were obtained on a JSM-T330A (University of Texas) operating at 30 kV at up to ϫ200,000, and on a Hitachi S4700 FESEM operating at 5 or 20 kV (Electron Microscopy Core, Mayo Clinic). Scanning electron microscopy also was performed on paraffin-embedded tissue sections (see Light Microscopic Analysis of Tissues).
Light Microscopic Analysis of Tissues
To prepare sections, tissue segments adjacent to the whole mount segments were embedded in paraffin, sectioned (5 m), and mounted on glass slides for staining with silver nitrate for calcium phosphate (von Kossa), for apoptosis using terminal deoxynucleotidyl transferase (TdT)-mediated dUTP-biotin nick-end labeling (TUNEL, ApopTag, Serologicals; Norcross, GA), or for nanoparticles using a monoclonal antibody raised against bovine nanobacteria (8D10; 10 g/ml; Nanobac Oy; Kuopio, Finland).
For TUNEL staining, rat mammary tissue was used for positive controls, and sections not exposed to TdT enzyme served as negative controls. Images were viewed using a Zeiss, Axiovert 135 TV microscope, and images were captured and stored using Axiocam with Axiovision 3.1 program.
The 8D10 antibody was obtained from hybridoma clones of mouse splenocytes immunized with cultured nanoparticles of bovine origin and fused with myloma strain P3x63-Ag8.653. The antibody is thought to be directed toward a porin protein epitope (24) . Immunostaining was performed on paraffin-embedded sections (5 m). Staining procedures using the 8D10 antibody were as recommended by the manufacturer omitting the EDTA treatment step. Staining sensitivity was increased using the catalyzed signal amplification kit (CSA; DAKO, Carpinteria, CA). Sections were immunoabsorbed with IgG (matching isotype) as negative controls for the antibody. In preliminary experiments, adjacent sections were stained with an antibody against human ␣-thrombin (EST-4, American Diagnostica) and Chlamydia pneumoniae (Clone RR-402, Washington Research; Seattle, WA) to detect possible colocalization. To exclude the possibility that the antibody chemically interacted with calcium, additional adjacent sections of all tissues were decalcified before being stained with the 8D10 monoclonal antibody by using 20% formic acid for 12-18 h followed by a running tap water rinse for 30 min. Decalcified tissues did not contain calcium phosphate (von Kossa stain).
Culture of Nanoparticles
Filtered homogenates were prepared from calcified abdominal aortic aneurysms and noncalcified thoracic aneurysms from patients with bicuspid aortic valve disease removed at the time of vascular surgery. Tissues were homogenized using an 18-gauge needle. This homogenate was forced through a 0.2-m filter to remove arterial cells and bacteria Ͼ200 nanometers in size. The filtrate was then inoculated into 10-ml vented tissue culture flasks (Corning; Corning, NY) and 10 ml of Dulbecco's modified Eagle's medium (DMEM) containing 10% ␥-irradiated calf serum (Sigma; St. Louis, MO). After several weeks, optical density of the inoculated media increased more than twofold. Motile particles Ͻ1 m in size were observed by phase-contrast microscopy. Every 4 -6 wk, flasks were scraped with a rubber spatula and divided 1:10 into fresh DMEM containing 10% ␥-irradiated calf serum for subculture. The optical density did not increase nor were motile particles observed in uninoculated flasks containing media alone. Cultures were negative when screened for Mycoplasma by using a sensitive rapid PCR test performed in the Mayo Clinic Microbiology Laboratory.
To detect uridine incorporation into nucleic acids, cultures were diluted 1:10 into DMEM containing 10% ␥-irradiated calf serum. This dilution was spiked with [ 3 H]uridine (50 Ci in 6 ml; American Radiolabeled Chemicals; St. Louis, MO), and 200-l aliquots were placed in quadruplicate into the inner 24 wells of a 96-well plate (Falcon, Becton-Dickinson; Franklin Lakes, NJ). Surrounding wells were filled with sterile water to limit evaporation during the experiment, and the plate was maintained at 37°C in a 13% CO 2 incubator. Entire plates were processed for [ 3 H]uridine incorporation daily beginning day 0 through day 3. To precipitate nucleic acids and dissolve calcium phosphate, 20% trichloroacetic acid (TCA; 200 l) was added to wells containing samples, which were incubated overnight at 4°C. To count radioactivity, the precipitates and wash of each well (400 l of 10% TCA) were captured on GF/A Whatman filters (Whatman International; Maidstone, UK), which were washed with 100% ethanol and counted by using Ultra Gold (6 ml, Packard; Meriden, CT). Cultures containing DMEM, 10% ␥-irradiated calf serum, and an equivalent amount of autoclaved inorganic hydroxyapatite crystals (121°C for 1 h, Sigma) were used as a negative control.
Electron Microscopy of Cultured Nanoparticles
Four flasks of nanoparticles demonstrating good growth were scraped and centrifuged at 150,000 g for 40 min. For scanning electron microscopy of calcified samples, the resulting pellet was rinsed with double distilled H 2O and air dried on a glass coverslip. To visualize underlying structures, the resulting pellet was decalcified in EDTA (0.5 M, pH 8 at 4°C overnight) and passed through a 0.1-m filter (Millipore; Bedford, MA). The filter was critically point dried Values represent the number of patients.
and sputter coated with gold-palladium for Ͻ30 s. For transmission electron microscopy (TEM), the resulting pellet was fixed in Trump's fixative and embedded in agarose. Samples were postfixed with osmium, dehydrated, embedded in Spurr, sectioned, stained with uranyl acetate and lead citrate, and examined using a JEOL Ex11 TEM. For immunogold staining, antigen retrieval was performed by incubating grids with SDS for 30 min at room temperature. All grids were incubated in 1% glycine for 15 min to block free aldehydes that can be introduced by aldehyde fixation. After a brief water rinse, grids were incubated in PBS plus 0.05% Tween 20 (PBST) with normal goat serum for 15 min. Grids then were incubated in the absence (negative control) or presence of the primary antibody 8D10 diluted 1:2 in PBST for 3 h at room temperature. Grids were rinsed thoroughly in PBST and incubated 60 min in goat anti-mouse conjugated to 5 nm colloidal gold. Sections were rinsed thoroughly in PBST and water, silver enhanced, stained with uranyl acetate and lead citrate, and examined by TEM.
Immunostaining and DNA staining of cultured nanoparticles. To characterize the specificity of the 8D10 antibody, a protein extract was prepared from ten 10-ml flasks of cultured nanoparticles. Flasks were scraped, and the medium was transferred to centrifuge tubes to prepare a pellet (9,000 g for 60 min), which was then decalcified in 0.3 M EDTA, pH 8.0, overnight. Decalcified nanoparticles were then pelleted (64,000 g for 60 min), solubilized in Laemelli buffer, resolved by SDS-PAGE, and electroblotted to a polyvinylidine fluoride membrane. The blot was probed with the 8D10 antibody. As a negative control, a protein extract was prepared from DMEM plus 10% ␥-irradiated calf serum seeded with inorganic hydroxyapatite crystals.
For immunostaining of cultures, a pellet was prepared by centrifuging turbid, inoculated flasks (100,000 g for 20 min). Pellets were diluted in 10 mM Tris, 150 mM NaCl, and 1 mM EDTA (pH 7.5) (TNE) buffer (100 l, Molecular Probes; Eugene, OR), spread on a glass coverslip, air dried, and incubated for 5 min at 60°C. Nanoparticles were fixed and permeabilized by incubation for 10 min in a 3.7% formaldehyde solution containing 0.2% Triton X-100. The coverslips were then gently washed twice with PBS (pH 7.4) for 5 min each. To block nonspecific binding sites, coverslips were incubated for 1 h with 1% goat serum, which was aspirated and replaced with 8D10 antibody (100 g/ml for 1 h). Coverslips were then washed four times with PBS (5 min each) and incubated for 45 min with antimouse antibody conjugated with Texas red (10 g/ml). The antibody was aspirated, and coverslips were washed four times with PBS (5 min each). For DNA staining, coverslips were incubated in the dark for 30 min with PicoGreen dye (Molecular Probes) that was diluted 1/100 in TNE buffer. Coverslips were then washed four times with PBS (5 min each). All samples were mounted onto slides using Slow-Fade (Molecular Probes) and viewed on a Nikon ECLIPSE E600 fluorescent microscope equipped with a Nikon DXM1200 digital still camera (Nikon Instruments, Melville, NY).
RESULTS
Electron and Light Microscopic Analysis of Whole Mounts and Tissue Sections
All diseased atherosclerotic tissues contained macroscopic evidence of calcification (Fig. 1) , as opposed to those removed for bicuspid aortic valve disease, which therefore served as a control for culture (see below). Upon scanning electron microscopy analysis of whole mounts of abdominal aortic aneurysms, diseased areas were characterized by at least two distinct anatomic patterns. One area lacked distinct structures and was defined by amorphous material that did not show a calcium peak by X-ray microanalysis (Fig. 1, middle) . Beneath a ridge at the calcium-tissue interface a second pattern characterized by distinct 0.5-to 1.2-m spheroidal structures was observed. These structures had a mottled appearance and were of a size comparable to that described for nanobacteria (19) . With the use of X-ray microanalysis, structures displayed discrete peaks for calcium and phosphorus (Fig. 1, bottom) .
Scanning electron microscopy of other tissues revealed discrete variations in the density of the spherical structures (Fig.  2) . Valvular tissue contained spheroids ranging in size from 30 to 100 nm in diameter that were distributed throughout calcified and noncalcified areas of the same valve and were of variable density. Even in areas that did not demonstrate macroscopic signs of calcification, regions containing smooth finger-like projections (100 nm wide and up to 500 nm long) and spheroids (100 nm) were observed (Fig. 2, left) . In other regions of the same valve, these spheres appeared as isolated balls, irregular clumps, rosary-like chains, monolayer sheets or solid masses, and sheets of hydroxylapatite balls. Sheetlike structures observed in valvular tissue were similar to those observed in aneurysmal tissues (Fig. 2, middle and right) .
In general, all tissues that demonstrated macroscopic evidence of calcification contained areas that stained positively both with von Kossa stain and the 8D10 antibody. However, 8D10 staining was heterogeneously distributed throughout the tissues, and areas recognized by the 8D10 antibody did not always coincide with calcium phosphate (von Kossa stain). A representative pattern of staining is shown in Fig. 3 . In this diseased femoral artery, calcium phosphate was visualized within an atheroma and at the media-plaque border (Fig. 3,  left) . Certain regions recognized by the 8D10 antibody coincided with positive staining for calcium phosphate (Fig. 3,  right) . However, the 8D10 antibody also recognized areas without calcium phosphate, often in the vicinity of cholesterol clefts (Fig. 3, right) .
In general, the 8D10 antibody recognized regions within fibrous caps, at the borders of certain cholesterol clefts, and at the interface between the media and atheromas (Fig. 4, left) .
Matrix vesicles, perhaps derived from apoptotic cells, have been implicated in arterial calcification (25, 33, 34) . In sections of aneurysm and femoral arteries, occasional cells within the fibrous cap, media, and/or adventitia demonstrated TUNEL staining, with the majority of positive cells localized to the adventitia. Importantly, TUNEL and 8D10 staining never colocalized (Fig. 4, middle) . Therefore, the distribution of TUNEL staining (apoptotic bodies) and 8D10 staining (nanoparticles) clearly differed. In addition, antibodies against human ␣-thrombin and C. pneumonia recognized structures in the media, and the pattern did not coincide with that recognized by the 8D10 antibody (not shown). Importantly, immunostaining using 8D10 was still observed after calcified, diseased tissues were decalcified and was absent in an aorta derived from a young trauma victim (not shown).
At an accelerated voltage of 20 kV, areas recognized by the 8D10 antibody displayed a bright signal consistent with calcium (Fig. 4, right) . Higher magnification of these areas revealed discrete, sphere-like structures ranging in size from 200 to 300 nm with mottled surfaces (Fig. 4, right, inset) . Similar patterns were observed in plaques from the aneurysm and femoral and carotid arteries (not shown).
Analysis of Cultures Derived From Filtered Tissue Homogenates
Anatomy. Not all filtered (0.2 m) tissue homogenates resulted in robust growth of nanoparticles. Filter tissue homogenates of nondiseased ascending aorta from patients with bicuspid aortic valve disease (n ϭ 2), which were noncalcified, did not demonstrate growth. However, particles were cultured from filtered homogenates of calcified abdominal aortic aneurysms (n ϭ 2), and these cultures shared anatomic characteristics with nanoparticles cultured from bovine serum (Fig. 5 ). After decalcification with EDTA and critical point drying, underlying membranous structures could be observed by scanning electron microscopy (Fig. 6) . No structures were observed in flasks containing media alone. By TEM, cultured particles contained a crystalline shell that appeared to surround an inner structure (Fig. 7, left) . In addition, immunogold-labeled 8D10 antibody recognized these structures within a culture biofilm in vitro (Fig. 7, right) .
Specificity of 8D10 antibody. Several proteins were observed when protein extract from cultured, decalcified nanoparticles was resolved by SDS-PAGE gel (Fig. 8, lane 2) . However, the monoclonal antibody 8D10 recognized a single ϳ50-kDa band in a Western blot analysis (Fig. 8, lane 3) . Importantly, this ϳ50-kDa band was not detected by the 8D10 antibody in extracts derived from decalcified synthetic hydroxyapatite crystals incubated in DMEM and ␥-irradiated calf serum (not shown). The pattern of proteins eluted from inorganic hydroxyapatite crystals was also entirely different, with a large predominant protein band at ϳ80 kDa. Therefore, although it cannot be certain that the band recognized in Fig. 8 is a single protein, available evidence does suggest that the 8D10 antibody recognizes a ϳ50-kDa protein present in nanoparticles that is not derived from calf serum.
Evidence that cultured particles contain nucleic acids. Structures cultured from the filtered tissue homogenates, also recognized by the 8D10 antibody, were stained with a dye for DNA (PicoGreen) in a pattern that colocalized (Fig. 9) . These cultures also incorporated radiolabeled uridine in a time-dependent manner over 3 days (Fig. 10) , providing evidence of ongoing nucleic acid synthesis.
DISCUSSION
This study provides anatomic evidence that calcified human arterial and valvular tissue contain nanometer-sized particles that share characteristics of nanoparticles recovered from geological specimens, mammalian blood, and human kidney stones (1, 18 -21, 28, 35, 49) and were observed by transmission electron microscopy in a calcified human mitral valve (27) . The anatomic and ultrastructural evidence of the existence of nanoparticles in calcified human tissue is supported and strengthened in the present study by immunohistochemical microscopy and in vitro culture of nanoparticles.
Immunohistochemical evidence for nanoparticles was obtained using the commercially available antibody 8D10 raised Fig. 2 . Representative SEM of a mitral valve (left), and calcified aneurysm (middle and right). The finger-like projections seen on this mitral valve, 100 nm wide and up to 500 nm long, were from a region without overt calcification, and ultrastructurally appear similar to the "nanobes" isolated from sandstone (see Ref. 49) . In this aneurysm sample, spheres of 25-60 nm were randomly arranged either side by side (middle) or in sheets (right). Similar structures were observed on another calcified valve (not shown). Bar indicates micrometer scale. against bovine nanobacteria. Positive staining with the 8D10 antibody was observed in all tissues in which calcium phosphate was confirmed by von Kossa staining. Because positive staining with the 8D10 antibody was also observed in noncalcified areas of diseased tissue, it is plausible that nanoparticles may be present during early stages of the calcification process. Although the protein identified by this antibody remains to be identified, it is unlikely that staining is due to a chemical interaction of the antibody with calcium, because 8D10 antibody staining was still detected when diseased tissues were decalcified. It is also unlikely that the antibody detected only apoptotic cells because the distribution of TUNEL-positive cells did not overlap with 8D10-positive structures.
It is equally unlikely that the antibody recognizes only matrix vesicles, extracellular microstructures derived from chondrocyte plasma membrane and associated with osseous calcification, because matrix vesicles do not contain DNA or replicate in culture (5, 6, 52). The 8D10 antibody stained nanoparticles in culture, which costained with PicoGreen, indicating the presence of DNA. In addition, TEM of cultures stained with immunogold-labeled 8D10 antibody showed specific, albeit sparse, labeling associated with nanoparticles and biofilm. Because immunogold processes may affect binding sites for either antibody or antigen, intensity of staining may not be representative of binding in the absence of the gold label.
The biological nature of nanometer-sized particles remains controversial (14, 30, 38, 40) . Drancourt and colleagues (14) , while identifying nanosized particles in human kidney stones, were unable to propagate these structures in culture (14) . Alternatively, Cisar and colleagues (11) were able to propagate nanosized particles from human saliva using conditions described by Kajander and Ciftcioglu (28) but were unable to detect novel DNA. Therefore, they concluded that nanobacteria represent a form of biomineralization initiated by nonliving macromolecules, perhaps similar to matrix vesicles (33) . In the present experiments, recognition by the 8D10 antibody of protein derived from extracts of cultured nanoparticles was distinct from those derived from culture media conditioned with hydroxyapatite, suggesting that structures cultured from filtered homogenates of calcified human abdominal aortic aneurysms were not the result of mineralization alone. Furthermore, nanoparticles cultured from homogenates of calcified aneurysms stained with a probe for DNA, suggesting they contain nucleic acids. These observations are consistent with those of other investigators who have cultured nanometer-sized structures containing nucleic acids from Australian sandstone (49) , human kidney stones (28) , and mammalian blood (1, 28, 50) . It is unlikely that the nanoparticles cultured from filtered tissue homogenates were the result of contamination for several reasons. Viable cultures were obtained from calcified but not from noncalcified aneurysms. In addition, uninoculated cultures containing DMEM and ␥-irradiated calf serum did not demonstrate growth as indicated by increases in optical density, even when the medium was seeded with inorganic hydroxyapatite crystals. Furthermore, the 8D10 antibody did not recognize protein from control cultures containing media and inorganic hydroxyapatite. These control cultures did not show incorporation of radiolabeled uridine comparable to cultures inoculated with nanoparticles.
Although a unique nucleic acid sequence remains to be identified from the nanosized particles identified within human arterial tissue in the present report, it is possible that these structures may represent either a variant form of microorganisms or an unrecognized bacterial growth stage (12, 29) such as L-forms, cell wall-deficient bacteria, and/or defective bacteria that have been hypothesized to represent either pleuropneumonic-like organisms or Mycoplasma species, which have been detected in serum of patients with long histories of chronic diseases (13) . They may also represent an Archaea symbiont that requires cell contact or lipids from other cells for growth. The latter possibility is supported by the very small size, which suggests these organisms may lack certain gene products. Of note in the present study, immunological staining was observed in association with cholesterol clefts and at the interface between medial tissue and atheromic material. Nanosized hyperthermophilic Archaea contain unique ribosomal RNA and may share a symbiotic existence with other micro- organisms (26) . Perhaps relevant, cholesterol is associated with progression of valvular calcification (41) . Nucleic acid sequences have been identified from marine bacterioplankton, which have an estimated cell volume of about 0.01 m 3 , similar to the size of nanoparticles (43) .
Vascular calcification is a multifactorial process. It should be emphasized that the results of the present study do not negate the possible contribution to mineralization processes of matrix vesicles, the chemical interactions of calcium with membrane-derived matrix vesicles (33, 34, 39) , nor of differentiated osteogenic cells within the vessel wall (48) . Results, however, suggest that an additional biological factor might contribute to the calcification of arterial tissue. Nanobacteria derived from bovine serum are internalized by human cells and appear to be cytotoxic (9) . Similar internalization of nanolike particles in arterial smooth muscle would be consistent with induction of apoptosis (36) , formation of matrix vesicles (37) , and the inflammatory basis of atherogenesis (44) . An infectious etiology of arterial calcification is consistent with increased lesion formation in experimental models of atherosclerosis (8) .
In the current experiments, a potential pathogen was associated with arterial and valvular calcification. These calcified DNA-containing nanoparticles were also cultured from filtered homogenates of calcified vessels but not of noncalcified control aorta. However, a definitive cause and effect relationship needs to be established between these nanoparticles and vascular calcification. For example, it will be necessary to evaluate severity of calcification and disease progression in the absence, presence and titer of nanoparticles in humans. In the experimental setting, it will require infection of a naïve animal with cultured nanoparticles and subsequent identification of the particles within arterial calcification. Definitive characterization of these unique particles will require isolation and sequencing of genetic material (DNA or RNA).
In summary, sphere-like structures ranging in size from 30 to 150 nm and finger-like rod structures were identified in calcified human tissue of four different origins: carotid plaque, cardiac valve, aortic aneurysm, and femoral arterial plaque. These structures exist in areas containing calcium phosphate by von Kossa staining and X-ray microanalysis and resemble "nan(n)obacterial" structures observed in calcified geological specimens (19), structures described as "nanobacteria" that were cultured from kidney stones (28) and "nanobes" cultured from Australian sandstone (49). Self-replicating structures containing nucleic acids were also cultured from filtered homogenates of two calcified aneurysms. However, direct cause and effect relationship between these culturable particles and calcifying disease remains to be determined. Fig. 9 . Immunostaining of structures cultured from filtered, homogenates of human aneurysm shown in Fig. 6 . Left: positive staining (bright red fields, arrows) using the monoclonal antibody 8D10; middle: positive staining using the DNA probe PicoGreen (green, arrows); right: overlay of both antibody 8D10 and PicoGreen. PicoGreen staining is superimposed on staining for 8D10 (yellow, arrows). 
